HEATING APPARATUS IN MICROWAVE OVEN 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a heating apparatus in a microwave oven in 
which one of microwave oven elements, namely a tray in a cavity where a food article to be 
cooked is usually placed is used as a medium of an ultrasonic oscillator. 

2. Discussion of the Background Art 

[2] In general, a microwave oven cooks a food article positioned in a cooking 
chamber by application of heat eneigy from an electric heater as a heat source. Another 
auxiliary heat source, magnetron for example, is sometimes installed to use microwaves as a 
separate heat source. 

[3] Fig. 1 is a schematic perspective view illustrating a main part of a related art 
microwave oven. 

[4] As shown in Fig. 1, the microwave oven includes a case 1; a cavity 2 formed 
inside of the case 1; a door 3 pivotably fastened to the entire low surface of the case 1 to be 
able to open/ close the cavity 2; an operation display 5 installed at a top front surface of the 
cavity 2, displaying an operation state of every button needed for operation of the microwave 
and displaying a state of the oven; a lower heater 7 installed between a low portion of the 
cavity 2 and the case, providing heat through the bottom of the cavity 2; an upper heater 9 
installed at an upper portion of the cavity 2, heating a food article inside the cavity with 
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radiant heat from the heater; a convection heater 11 installed between the bottom surface of 
the cavity 2 and the case 1; a convection fan 13 installed at the bottom surface of the cavity 2, 
supplying heated air by the convection heater 11 into the cavity 2; a cooling fan 17 installed 
between the upper portion of the cavity 2 and the case 1, cooling electric elements; an oven 
lamp 18 for illiiminatiag an inside of the cooking chamber, and a magnetron 15 for 
generating microwaves for cooking the food article. 

[5] On the top end of the door 3 is a knob 4. Thus, when a user wants to open 
the cavity 2, he or she needs to pull the knob 4 installed at the top end of the door 3. What 
happens then is the door is rotated by means of a hinge connecting the lower end of the case 
1 with the door 3, and the closed cavity 2 is opened. 

[6] Also, to supply heated air by the convection heater 11 into the cavity 2 
through an operation of the convection fan 13, a plurality of air passage holes 14 are 
perforated on the bottom surface of the cavity 2 opposed to the convection heater 11. 

[7] Fig. 2 is a state diagram illustrating a food article positioned inside of the 
related art microwave oven's cavity being cooked by heat from a heater and by magnetron. 

[8] An operation of the related ait microwave oven with the above configuration 
is now described. 

[9] When a user places a food article at an inside of the cavity 2 and closes the 
door 3, the cavity 2 starts cooking the food article while the cavity 2 is being shut by the door 
3. At this point, heat generated from the lower heater 7, which is installed between the 
lower portion of the cavity 2 and the case 1, is conducted to the bottom surface of the cavity 



2, and the conducted heat is eventually transmitted to the food article through air circulation 
inside of the cavity 2 and through a tray where the food article is placed. 

[10] Moreover, heat generated from the upper heater 9, which is installed at the 
upper portion of the cavity 2, is transmitted to the food article through radiation and 
convection. Further, by operation of the convection fan 13, heat from the convection 
heater 11 is also transmitted in form of hot wind to the food article via the plurality of air 
passage holes 14 formed on the bottom surface of the cavity 2. 

[11] However, the related art microwave oven poses a serious problem in its 
heating method. For example, a part of the food article is cooked by heat from the upper 
heater 9 installed at the top end of the cavity 2 through radiation and convection, as shown 
in Fig. 2. In this case, since an inside temperature of the cavity 2 is forcefully mixed by the 
convection fan 13, the inside of the cavity 2 can have a homogenous temperature field 
overall. However, there is a limit to get the heat to be effectively absorbed by the food 
article placed at the tray 19 though the above heating method. Particularly, when the heater 
9 is used to cook the food article, heat is not evenly reached the inside of the food article, but 
only the surface area of the food article is cooked, resulting in overcooking or burning the 
surface of the food article. 

[12] To prevent the surface of the food article from burning by heat from the 
heater 9, manufacturers made the heater 9 to be turned on/off as needed. However, it 
turned out that this turning on/ off method only prolonged the cooking time more than 
necessary. 
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SUMMARY OF THE INVENTION 

[13] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[14] Accordingly, one object of the present invention is to solve the foregoing 
problems by providing a heating apparatus in a microwave oven that is capable of greatly 
reducing cooking time, by using a metal tray inside of a cavity where a food article to be 
cooked is placed as a medium of ultrasonic oscillation generated from an oscillating means 
and by transmitting ultrasonic waves to the food article to activate molecular structures of 
the food article, whereby heating speed by heater applied to the food article can be uniform 
on both surface and inside of the food article and simultaneously, cooking time can be 
gready reduced according to the uniform heating speed applied to the food article. 

[15] The foregoing and other objects and advantages are realized by providing a 
heating apparatus having a means for heating an article in a microwave oven, including: a 
cavity formed inside of a case of the apparatus; a tray installed inside of the cavity, on which 
the article to be heated is positioned; and an oscillating means connected to the tray for 
oscillating the tray. 

[16] In an embodiment of the invention, the oscillating means is in contact with the 
tray, and fastened at a predetermined position on the cavity by means of a fixing means. 

[17] In an embodiment of the invention, the oscillating means is in contact with the 
tray, and fastened to the case by using a bracket as a fixing means. 



[18] In an embodiment of the invention, the bracket and the case are fastened to 
each other by means of a hook- shaped suspender or a coupling of a bolt and a nut. 

[19] According to the invention, by using a food article-holding tray inside of the 
cavity as the medium of an ultrasonic oscillator, molecular structures of a food article are 
activated, and thus, heating speed applied to the food article by a heater can be uniform at 
the surface as well as at the inside of the food article. As the inside and the outside of the 
food article are heated at a uniform heating speed, cooking time can be greatly reduced. 

[20] Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from practice 
of the invention. The objects and advantages of the invention may be realized and attained 
as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[21] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to like elements wherein: 

[22] Fig. 1 is a schematic perspective view illustrating a main part of a related art 
microwave oven; 

[23] Fig. 2 is a state diagram illustrating a food article positioned inside of a related 
art microwave oven's cavity being cooked by heat from a heater and by magnetron; 



[24] Fig. 3 illustrates a detailed configuration of a cavity out of main elements of a 
microwave oven according to a preferred embodiment of the present invention, in which an 
ultrasonic oscillator is installed at the cavity; 

[25] Fig. 4 is an operational state diagram of a microwave oven to which an 
ultrasonic oscillator is applied according to the present invention; and 

[26] Fig. 5 is an operational state diagram of another embodiment of a microwave 
oven to which an ultrasonic oscillator is applied. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[27] The following detailed description will present a heating apparatus in a 
microwave oven according to a preferred embodiment of the invention in reference to the 
accompanying drawings. 

[28] According to the heating apparatus in a microwave oven of the present 
invention, ultrasonic waves generated by an oscillating means are transmitted to a food article 
to be heated and activate molecular structures of the food article. Using heat from a heater 
and a magnetron, heating speed applied to the surface and the inside of the food article is 
uniform, and thus, cooking time can be gready reduced. 

[29] Fig. 3 illustrates a detailed configuration of a cavity out of main elements of 
the microwave oven according to the present invention, in which an ultrasonic oscillator is 
installed at the cavity. 



[30] Referring to Fig. 3, the heating apparatus in a microwave oven of the 
invention includes a cavity 2 formed inside of a case; a tray 19 installed inside of the cavity 2, 
on which a food article is positioned; a heater 9 installed at an upper part and a lower part of 
the cavity 2, heating the food article inside of the cavity 2 through radiation or convection; 
and an ultrasonic oscillator 20 installed at a predetermined position of the cavity 2 to be in 
contact with the tray 19, activating molecular structures of the food article placed on the tray 

19 by using ultrasonic waves. 

[31] As shown in Fig. 3, a bracket 21 is used to ensure that the ultrasonic oscillator 

20 is firmly fastened at the predetermined outside position of the cavity 2 in contact with the 
tray 19. Here, the bracket 21 can be fastened to the cavity 2 by means of a hook-shaped 
suspender 22, or a coupling of a bolt and a nut. 

[32] More details on the heating apparatus in the microwave oven of the present 
invention are now provided. 

[33] Using the tray 19 inside of the cavity 2 where the food article is positioned as a 
medium of the ultrasonic oscillator 20, ultrasonic waves from the ultrasonic oscillator 20 are 
transmitted to the food article. Specifically, the ultrasonic oscillator 20 is installed at the 
predetermined outside position of the cavity 2 in contact with the tray 19. As a result, 
molecular structures of the food article are activated, and at the same time, heating speed of 
the food article, that is, heating speed by application of heat from the heater 9, is uniform 
both on the surface of the food article and inside of the food article. 



[34] The microwave oven elements of the invention are identical with those in the 
related art microwave oven discussed before, so like numerals are used for like and 
corresponding parts of the various drawings. 

[35] Therefore, detailed description of the invention will mainly be focused on the 
heating apparatus in the microwave oven having an oscillating means. 

[36] Fig. 4 is an operational state diagram of the microwave oven to which the 
ultrasonic oscillator is applied according to the present invention. 

[37] As shown in Fig. 4, the microwave oven includes a cavity 2 formed inside of a 
case; a tray 19 installed inside of the cavity 2, on which a food article is positioned; a heater 9 
installed at an upper part and a lower part of the cavity 2, heating the food article inside of 
the cavity 2 through radiation or convection; and an ultrasonic oscillator 20 installed at a 
predetermined position of the cavity 2 to be in contact with the tray 19, activating molecular 
structures of the food article placed on the tray 19 by using ultrasonic waves. 

[38] Particularly the ultrasonic oscillator 20 oscillates ultrasonic waves having a 
frequency of equal to or higher than 20, 000Hz, an audibility limit. When the ultrasonic 
waves are oscillated to a solid medium with a very strong molecular structure, intermolecular 
bonding breaks down by the ultrasonic waves, and the solid medium is destroyed. On the 
other hand, when the ultrasonic waves are oscillated to a liquid medium that has a relatively 
weak intermolecular bonding, the liquid gets boiled because of free movement between 
molecules. 



[39] To activate the molecular structures of the food article inside of the cavity 2 by 
using the ultrasonic waves, and at the same time, to heat the surface of the food article as 
well as the inside of the food article uniformly by using heat from the heater 9, the tray 19 
inside of the cavity 2 is used as a medium of the ultrasonic oscillator 20. To this end, the 
ultrasonic oscillator 20 is installed at the predetermined outside position of the cavity 2 in 
contact with the tray 19. The ultrasonic waves oscillated from the ultrasonic oscillator 20 
are transmitted to the tray 19, the medium, and eventually to the food article. These 
transmitted ultrasonic waves activate the molecular structures of the food article. 

[40] Moreover, because the tray 19 is employed as the medium for transmission of 
the ultrasonic waves from the ultrasonic oscillator 20 to the food article, the molecular 
structures of the food article, are well activated, and thus, heating speed applied to the food 
article is uniform on the surface and inside. As a result, cooking time can be considerably 
reduced. 

[41] Fig. 5 is an operational state diagram of another embodiment of the 
microwave oven to which the ultrasonic oscillator is applied. 

[42] As illustrated in Fig. 5, when the ultrasonic oscillator 20 is installed at any 
position of the top and bottom/ right and left side of the cavity 2, the cavity 2 itself is used as 
a medium of the ultrasonic oscillator 20. Therefore, the cavity 2 transmits the ultrasonic 
waves to the food article placed at the tray 19, and the molecular structures of the food 
article are activated thereby 



[43] Now, as for the operation of the microwave oven having the ultrasonic 
oscillator, when a user places a food article at an inside of the cavity 2 and closes the door 3, 
the cavity 2 starts cooking the food article while the cavity 2 is being shut by the door 3. At 
this point, heat from the upper heater 9 installed at the upper end of the cavity 2 is 
transmitted to the food article through radiation and convection, and simultaneously, the 
ultrasonic waves from the ultrasonic oscillator 20, which is installed at the predetermined 
outside position of the cavity 2 in contact with the tray 19, are transmitted to the food article. 
Especially, the ultrasonic waves from the ultrasonic oscillator 20 are traromitted to the food 
article via the tray 19 that is used as the medium, and as a result thereof, intermolecular 
movements of the food article are activated. This in turn activates heat transmission into 
the food article. When the heater 9 is used to heating the food article while allowing the 
ultrasonic waves oscillated from the ultrasonic oscillator 20 to activate the molecular 
structures of the food article, a magnetron 15 also oscillates microwaves. These 
microwaves are used as another heat source for the food article. 

[44] Accordingly, when heat transmission to the food article is increased by 
activated intermolecular movements of the food article, not only the surface of the food 
article but also the inside of the food article can be uniformly heated by the heater 9. In this 
manner, the problem found in the related art heating method of the microwave oven, i.e. 
burning the surface of the food particle, can be resolved. 

[45] As for another embodiment, the oscillating means can be formed in the case, 
thereby utilizing the case and the tray as the medium of the ultrasonic oscillation. 
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[46] In conclusion, by using the food article- holding tray inside of the cavity as the 
medium of the ultrasonic oscillator, the molecular structures of the food article are activated, 
and thus, heating speed applied to the food article by the heater can be uniform at the 
surface as well as at the inside of the food article. As the inside and the outside of the food 
article are heated at a uniform heating speed, cooking time can be greatly reduced. 

[47] While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope 
of the invention as defined by the appended claims. For example, the oscillating mans can 
be formed, vising the case and the tray as the medium of the ultrasonic oscillation. 

[48] Moreover, the ultrasonic oscillator 20 can also be advantageously used for 
users to clean the interior of the cavity. Specifically speaking, after using the microwave 
oven for a certain period of time, food particles stuck to the inner wall of the cavity 2 can be 
easily removed by the ultrasonic waves oscillated from the ultrasonic oscillator 20 because 
when the ultrasonic waves are transmitted, molecular structures of the food particles are 
activated and thus, can be easily removed. 

[49] The heating apparatus in the microwave oven according to the present 
invention can also be applied to microwave ovens using a high-frequency wave as a heat 
source. 
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[50] As for another embodiment, the heating apparatus of the present invention 
can be employed to a steaming cooking system using ultrasonic waves, and a heat exchanger 
using ultrasonic waves to increase uniform heat transmission. 

[51] The foregoing embodiments and advantages are merely exemplary and are not 
to be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, modifications, 
and variations will be apparent to those skilled in the art. In the claims, means-plus- function 
clauses are intended to cover the structures described herein as performing the recited 
function and not only structural equivalents but also equivalent structures. 
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